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(57)Abstract: 

PURPOSE: To provide an image forming device capable of detecting an 
alternating voltage without rising cost and forming a high quality image 
without being influenced by fluctuations in the alternating voltage, caused 
by the power source circumstances, etc., of a place where the image 
forming device is used. 

CONSTITUTION: The secondary side of a power source transformer 205 
is formed so as to make shunt wind and a voltage detecting circuit 219 is 
connected to the shunt wound secondary side. Then, a voltage detected 
by a voltage detecting circuit is read by a CPU 214, and the energization 
of an electrically heating element is properly controlled. Thus, the voltage 
detecting circuit 219 is formed by using the power source transformer 
205, so that the cost can be reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A fixing means to make it a non-established developer image established on record material. The electric 
heating element which prepares for this fixing means and is driven in a source power supply. Driving means of an 
electric heating element which perform energization to this electric heating element. A temperature detection means to 
detect the temperature of the above-mentioned fixing means. A temperature-control means control the energization to 
the above-mentioned electric heating element by the above-mentioned driving means based on the temperature 
detected by the power supply conversion means which has a transformation means and makes DC power supply from 
AC power supply, voltage detection means to detect the ac-input voltage inputted into this electric heating element, and 
the voltage and the above-mentioned temperature detection means which were detected by this voltage detection 
means. It is image formation equipment equipped with the above, and the above-mentioned voltage detection means is 
characterized by being set up so that the above-mentioned ac-input voltage may be detected based on the voltage 
transformed by the transformation means of the above-mentioned power supply conversion means. 
[Claim 2] A temperature-control means is image formation equipment according to claim 1 it is supposed that is set up 
so that the voltage value detected by the voltage detection means may be corrected based on the consumed electric 
current of the load connected to the DC power supply made by the power supply conversion means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to what is applied as the image formation equipment which imprints the 
toner image in which electrostatic formation was carried out by the electrophotography process at the latent-image 
support to record material, and carries out heating fixing of the imprinted toner image at record material especially a 
page printer, a copying machine, etc. 
[0002] 

[Description of the Prior Art] Conventionally, with this kind of image formation equipment, it has the halogen heater 
or the ceramic heater in fixing meanses, such as a roller for fixing, as an electric heating element, and the source power 
supply is used as the power supply. And the electric heating element and the fixing means were maintained at 
predetermined temperature by the technique of controlling the resistance welding time to the above-mentioned electric 
heating element based on the temperature detected by the temperature sensing element arranged near [ a fixing means ] 
the above. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, when the voltage 
of a source power supply was changed according to the power supply situation of the service space of image formation 
equipment etc., the exact temperature control of an electric heating element becomes impossible, and there was a 
trouble of having a bad influence on quality of image. Since especially a ceramic heater was pure resistance, power 
was changing by the square of input voltage. Furthermore, if it was in the equipment which makes small the heat 
capacity of the above-mentioned fixing means from the request of shortening of image formation time, it is in the 
inclination for a temperature gradient to become large, and change of the temperature by change of voltage was still 
larger. 

[0004] Although what connects the circuit 802 for detecting voltage to a power circuit 801 like drawin g 8 as the 
technique of solving this problem, and detects input voltage was raised, since it was necessary to form the transformer 
803 for voltage detection, the extraordinary cost rise had been produced. 

[0005] this invention enables detection of accurate input voltage, without solving the above-mentioned trouble and 
inviting a cost rise, and it aims at offering the image formation equipment which can form a quality picture, without 
being influenced by change of a source power supply. 
[0006] 

[Means for Solving the Problem] A fixing means by which the above-mentioned purpose makes it a non-established 
developer image established on record material according to this invention, The driving means of the electric heating 
element which prepares for this fixing means and is driven in a source power supply, and the electric heating element 
which performs energization to this electric heating element, A temperature detection means to detect the temperature 
of the above-mentioned fixing means, and the power supply conversion means which has a transformation means and 
makes DC power supply from AC power supply, A voltage detection means to detect the ac-input voltage inputted into 
this electric heating element, In the image formation equipment which has a temperature-control means to control the 
energization to the above-mentioned electric heating element by the above-mentioned driving means based on the 
temperature detected by the voltage and the above-mentioned temperature detection means which were detected by this 
voltage detection means The above-mentioned voltage detection means is attained by being set up so that the above- 
mentioned ac-input voltage may be detected based on the voltage transformed by the transformation means of the 
above-mentioned power supply conversion means. 
[0007] 

[Function] According to this invention, when the temperature of a fixing means changes from predetermined 
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temperature, a temperature-control means controls the energization to the electric heating element by driving means 
based on the temperature detected by the temperature detection means, and maintains the temperature of a fixing 
means to predetermined temperature. Moreover, since a voltage detection means detects the voltage of a source power 
supply based on the voltage transformed by the transformation means of a power supply conversion means even when 
the voltage of a source power supply changes according to a certain cause, a temperature-control means controls the 
above-mentioned driving means based on the detected voltage, and corrects certainly the error of the temperature 
control by change of ac-input voltage. 
[0008] 

[Example] The first example of this invention and the second example are explained based on an accompanying 
drawing. 

[0009] The <first example> The first example of this invention is first explained based on drawing 1 or drawing 5 . 
Drawing 1 shows the cross section of image formation equipments, such as **-JIPURINTA. In drawing 1 , 1 is a feed 
cassette which holds the record material P, makes equipment right-hand side project the part, and is arranged in it. The , 
feed roller 2 is formed in the upper part of this feed cassette 1, and the record material P is made to convey towards the 
resist roller 3 arranged ahead [ of this feed roller 2 / record material conveyance direction ]. Moreover, ahead [ record 
material conveyance direction ], the latent-image support slack photoconductor drum 4 is formed rather than this resist 
roller 3, and the resist roller 3 conveys the record material P to this photoconductor drum 4, taking timing with image 
formation operation of this photoconductor drum 4. 

[0010] On the other hand, the circumference of a photoconductor drum 4 is equipped with the primary electrification 
machine 5, a developer 6, the electrification machine 7 for an imprint, and cleaning equipment 8, and formation of a 
toner image on photoconductor drum 4 front face, imprint to the record material P of this toner image, and cleaning of 
this front face are performed. That is, when a laser beam is irradiated by the front face of a photoconductor drum 4 
uniformly charged with the primary electrification vessel 5, the latent image corresponding to a manuscript picture is 
formed in this front face, and this latent image is formed into a visible image by the developer 6. This visible image is 
imprinted with the electrification vessel 7 for an imprint on the record material P conveyed from the above-mentioned 
resist roller 3, and is supported on this record material P. After imprint processing cleans the front face of a 
photoconductor drum 4 with cleaning equipment 8, and equips subsequent latent-image formation processing with it. 
[001 1] The record material P which had the visible image imprinted as mentioned above is conveyed towards the 
fixing equipment 9 which it had ahead [ record material conveyance direction ] rather than a photoconductor drum 4, 
and it is fixed to the visible image on this record material P as a permanent picture in this fixing equipment 9. 
Moreover, rather than fixing equipment 9, the delivery roller 10 is formed, and, ahead [ record material conveyance 
direction ], gets down, and the record material P after fixing processing is discharged to the image formation 
equipment exterior. 

[0012] The fixing equipment 9 in such image formation equipment is established by heating this roller for fixing with 
electric heating elements, such as a ceramic heater arranged in the interior of the roller for fixing, and a temperature- 
control means to maintain the skin temperature of this roller for fixing to predetermined temperature, and the voltage 
detection means of the source power supply for performing the temperature control corresponding to the voltage 
variation of a source power supply are prepared in above-mentioned image formation equipment. 
[0013] The circuit diagram of draw in g 2 shows the outline composition of the power supply conversion means slack 
power circuit of the forward converter method in this example, and the voltage detector of a source power supply. In 
drawin g 2 , 201 is a source power supply, and it is changed into a direct current by this power circuit, and the load 
system (for example, semiconductor devices, such as actuators, such as a motor, and CPU) 213 is made to drive, and 
also it is connected to the drive circuit (not shown) of the electric heating element of fixing equipment 9 as AC power 
supply. 

[0014] After being inputted into a diode bridge 203 and rectified through a line filter 202, smoothing of the voltage 
supplied from the above-mentioned source power supply 201 is carried out by the smoothing capacitor 204 of 
alternating voltage, and it is inputted into the upstream of the transformation means slack transformer 205. The voltage 
transformed by the predetermined voltage value by this transformer 205 is inputted into the rectification smoothing 
circuit of a direct current, and also it is inputted into the voltage detector of a source power supply from secondary [ of 
the transformer 205 by which the part volume was carried out ]. 

[0015] The rectification smoothing circuit of a direct current is supplied to the load system 213 as a direct current in 
which rectification and smooth were carried out by the switching diode 206,207, the choke coil 208, and the smoothing 
capacitor 209 of a direct current and which was stabilized by them. Moreover, the partial pressure resistance 210 and 
211 for overvoltage detection and the detection resistance 212 for overcurrent detection are connected to this 
rectification smoothing circuit. The signal of this overvoltage detection and overcurrent detection was inputted into the 
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detector 219, and has fed back the overvoltage or the detection state of an overcurrent to the following switching 
circuits. 

[0016] This switching circuit consists of power supplies of IC221 for the switching regulators which switch the drive 
of the switching power metal -oxide semiconductor field effect transistor 220 connected so that rectification and the 
input to the above-mentioned transformer 205 of alternating voltage by which smooth was carried out might be made 
to switch, and this FET220, and this IC221 that consists of a capacitor 222 and diode 223, and is connected with the 
above-mentioned detector 219. The voltage made by this to input into the upstream of a transformer based on the state 
of the secondary direct current voltage and current fed back from this detector 219 is controlled, and stabilization of 
this secondary direct current voltage and current is attained. 

[0017] Next, the voltage detector of a source power supply carries out the peak hold of the detection voltage to a 
switching diode 218 by the capacitor 217, is changed into the input level to CPU214 by the partial pressure resistance 
215,216, and is inputted into the input terminal of CPU214. This CPU214 also constitutes a temperature-control means 
by it not only constituting the voltage detection means of a source power supply in this way, but performing drive 
control of the electric heating element of the roller for fixing mentioned above. 

[001 8] Since [ this example ] the input voltage of a source power supply was detected using the transformer 205 for 
constant voltage power supplies in this way and drive control of the above-mentioned electric heating element was 
performed according to change of this input voltage, even when the voltage variation of a source power supply arose 
according to the power supply situation of the service space of image formation equipment etc., it was able to control 
the electric heating element appropriately and was able to maintain it at the temperature of a request of the skin 
temperature of the roller for fixing. Furthermore, since the transformer for voltage detection of a source power supply 
was detected using the transformer 205 for power supplies, without preparing separately, the circuit was able to be 
simplified and the cost rise was able to be prevented. 

[0019] However, by this technique, in order to perform voltage detection using the transformer 205 for power supplies, 
when the consumed electric current of the load system 213 changed, the voltage detected by the voltage detector also 
had the problem of changing to it. This problem is explained based on drawing 3 . 

[0020] Drawing 3 is drawing showing the relation of the detection voltage VS detected by CPU214 of the above- 
mentioned voltage detector to the input voltage VIN of the source power supply inputted into a power circuit. The 
horizontal axis shows the detection voltage VS and the vertical axis shows input voltage VIN. The straight line which 
the straight line shown as the solid line in drawing 3 shows the input voltage-detection voltage characteristic under 
standby (at the time [ Image formation has not been carried out. most ] of a light load), and was shown by the dotted 
line shows the input voltage-detection voltage characteristic under print (at the time of image formation). 
[0021] For example, in standby, supposing input voltage V<SUB>IN of a source power supply is VINO, although 
detection voltage is set to VST0, it will be low set to VSP0 from it in a print. Moreover, when input voltage VIN is 
VIN1, in standby and a print, it becomes like VST1 and VSP1 (VST1>VSP1). This is because the consumed electric 
currents of the load system 213 differ in the time of a print under standby, and is for detection voltage also changing 
corresponding to the difference in this consumed electric current. 

[0022] Although what is necessary is just to correct the detection voltage under print for solving this problem, 
dispersion between image formation equipment cannot correct the consumed electric current of a load system with a 
fixed value uniformly greatly. Then, an inclination is mutually equal and each property straight line under standby and 
print is [0023]. 

[Equation 1] VSP1-VST1=VSP0-VST0 [0024] We decided to compute the difference of the detection voltage of a 
under [ standby and a print ] in each image formation equipment, and to convert the detection voltage value under print 
into the detection voltage value under standby according to the computed difference paying attention to the place 
where ****** is materialized with each image formation equipment. Thereby, dispersion between each image 
formation equipment was in the consumed electric current of a load system, and even if dispersion was in the 
difference of a detection voltage value in standby and the print, in each image formation equipment, exact and minute 
control of an electric heating element was attained according to change of a source power supply, without receiving 
influence in change of the consumed electric current of a load system. 

[0025] Hereafter, the control technique of this example is explained based on drawing 4 . Drawing 4 is a flow chart 
which shows the control technique of the electric heating element in CPU214. 

[0026] First, it is a memory area VST (the RAM area pinpointed by symbol "VST" in RAM (not shown) prepared in 
CPU [214 ], another object, or one shall be said) about the detection voltage VS under standby. It is the same about the 
following and a memory area. A store is carried out (Step 402). When continuous monitoring is continued and a print 
signal is inputted until the print signal was inputted after that, the store of the detection voltage VS in the state where a 
load is heavy is carried out to a memory area VSP (Step 405). Next, the store of the difference of the content of a 
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memory area VSP and a memory area VST is carried out to a memory area VSPT (Step 406). This difference is 
equivalent to deltaV in drawing 3 . Therefore, a note of the voltage VS inputted at the time of a print can be made, a 
store can be carried out to Area VSP (Step 407), and a changed part of (Step 408) and the property straight line under a 
print and standby can be corrected by deducting the content of the above-mentioned memory area VSPT from the 
content of this memory area VSP. That is, it converts into the detection voltage VS under standby on the detection 
voltage VS under print. On the other hand, the table which defined the duty of the voltage supplied to an electric 
heating element is set up, from the detection voltage VS which carried out [ above-mentioned ] conversion, the optimal 
table for the ac-input voltage at that time is chosen as Above RAM and ROM (from Step 409 to Step 417), and a 
temperature control is performed to it with reference to the selected table (from Step 41 8 to Step 419). 
[0027] Next, the table shown by drawin g 4 is explained based on drawing 5 . There are five kinds of tables and the 
duty of the voltage which the skin temperature of the roller for fixing supplies to the electric heating element in a low 
case and the case of being high from reference temperature is set to each table. In 100% which says the rate of the 
resistance welding time to the electric heating element within a round term of the frequency of alternating voltage, for 
example, is shown in the table 0 of drawing 5 , among round terms, this duty means [% / 50 ] all the cases where only 
the inner half period of a round term is energized, when carrying out period energization. Moreover, each table is set 
up so that it is gradually divided corresponding to the ac-input voltage of a source power supply, and ac-input voltage 
becomes high, and duty may become small. In addition, it is the thing of temperature required in order for T to be the 
detection temperature by the temperature sensor grounded near the electric heating element and for Th to carry out 
heating fixing of the non-established toner in drawin g 5 . 

[0028] For example, if a table 2 is chosen with the flow chart of dr awin g 4 , the temperature-control means slack CPU 
214 will memorize 80% and 30% as duty, respectively. And in Step 418 of the flow chart of drawing 4 , the detection 
temperature T by the temperature sensor is 80%, when smaller than temperature Th, and when large, energization to an 
electric heating element is performed at 30%. In addition, increasing further is also possible although this example 
showed the example which made the table five stages of 0-4. 

[0029] As explained above, since [ according to this example ] voltage detection of a source power supply was 
performed using the transformer of a power circuit, even when voltage was changed according to the power supply 
situation in the service space of image formation equipment etc., the electric heating element of the roller for fixing 
could be controlled appropriately, and, moreover, cost was able to be reduced. Moreover, since [ change of the 
detection voltage by change of the consumed electric current of a load system ] it corrects from the correlation of the 
detection voltage at the time of standby, and the detection voltage at the time of a print, the above equipments can be 
offered, without reducing the detection precision. 

[0030] The <second example> Next, the second example of this invention is explained based on drawing 6 and 
drawin g 7 . In addition, the same sign is given to a common part with the first example, and explanation is omitted. 
[0031] When this example supervises the consumed electric current of the load system 213 by CPU214, the place 
which corrected change of the detection voltage corresponding to it differs from the first example. Therefore, the 
partial pressure resistance 601 and 602 for detecting the consumed electric current is formed in the circuit of this 
example. 

[0032] Detection voltage is in the inclination which will decrease if the consumed electric current of the load system 
213 increases as shown in dr awin g 7 . Therefore, if the property of the detection voltage VS over the consumed electric 
current information separator like drawing 7 about each input voltage value besides a property in case input voltage 
VIN is VINO like drawing 7 is memorized as a table, input voltage can be presumed based on the consumed electric 
current and detection voltage which were detected by CPU214. 

[0033] According to this example, since the change of detection voltage to change of the load current at the time of 
standby is also correctable, in consideration of dispersion between the image formation equipment of the load current 
at the time of standby, input voltage detection more exact than the first example can be performed. 
[0034] 

[Effect of the Invention] It is set up so that ac-input voltage may be detected based on the voltage on which the voltage 
detection means was transformed by the transformation means of a power supply conversion means according to this 
invention, as explained above. Since it is set up so that a temperature-control means may control the energization to an 
electric heating element based on the detected voltage Even when the voltage variation of the source power supply by 
the power supply situation of the service space of image formation equipment etc. arises, an exact temperature control 
can be carried out and the image formation equipment which forms a quality picture can be offered. Moreover, a 
voltage detection means does not make a cost rise invite by ** which used the transformation means of a power supply 
conversion means. 
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*L*-5J: ptc^^^fc^.^ j-fy^!7-MOSF 
ET2 2 0t. KFET2 2 0OliS-§)*)M5^'f 

^^^1/^1010221^ =^^-y-2 

2 2St^^^-— K2 2 3d»f>*5» I C 2 2 1 ©«21 

_his^wtHi8S2 1 9 tmmzfrx^ 

5„ rtucj;?), ge&tti0g&2 1 9^fe7^r- K^,/^ 
*©-&MlcA;fci£Ui&3t&BE£{|iiJ«U ^-JSfe«)©itt 

Hts/E • s«E©£5£<ft;S:iao-cv^ 0 

[0 0 17] W^ffi«il©mff^W(Hl8&{*, ^ 
^if^^Hr— K2 1 8 £ 3^7*^2 1 7t-<to-C^W 

2 15, 2 1 6|;J:o-tCPU2 1 4^(OAA^/HC 
£tfe$*L-CCPU2 1 4©ATJ4fflT-^ATJ$tt^J: 
feoTV>5 e ^CPU2 1 4(ir©J:5(-fffifflmt!I©S 

7 «>*««M^(OKniHtti Srff 5 r. i (c <t o r ?fift$ijffli 

[ooi8] *msm\i.. ^©j; 5 i-5emH®asffl© h 

9^^2 0 5SrfflVNT^fflmjili©AT3®ffi«rtfeWU. ^ 

m<* %mmz.wm \,x&mm^- : 7<Dmmm.m^mm<D 

ffl b7V^SrSiJ^(^tff{-«J!Sffl©b7>^2 0 5^ 

[0 0 19] b^L^*s^>i©#&-ei*. mmmohy 

^20 5 SrffiV^TSH^ttlSr^T p fc&t^ 2 1 

mmh^mz.M^xmt-r?> t^^mm^h-otio r© 

IHJHSrBI 3 {cS-3v^-rfftKi-5. 
[0 0 2 0] El 3 ttWREKKA* S^5fSffl«M©A 

7immv IN tc*tt-s±iamffi^wiai8&©cpu2 1 4-e 

&ttimjEV s , «£Wi4A^JSJEV IN ^UTV^Sc B3 3 

LTV^V^«fceAW©i*) ©A^SJ3E-^WSff# 
1tSr*-t-t>©^foi9. ^T?^L.fcitti^«7 p y Vhtp 

[00 2 1] Will fflffl«aE©AA«ffiV IN a* V IN0 
«s^9vh«p-er*JEr*vJ:«)1»te<V S po kftotL* 

p. at3®ev in asvi N1 ©t#{^t,^.^^w 

ti^yvht-CttVs,, tVspi (V ST1 >V SP1 ) <D£ 
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5 

M^Jg L t ft Wtff t tt 5fc#>-Cfo5o 

[0022] rcop^s^^-r^tc^^y i^h^comm 

[0 0 2 3] 

V SPI -v ST1 =V SP0 -v ST0 10 
[0024] <oga#^#iif^^e-e^5ti- £ t r. ^> 
ic*au ^ t ^ ^ y / w f t ^ y 

^C^k^V^h^k T?*U«tEEtt<0»^tf 6>o# *fco 

[0025] sir, *mmm<Dmm^m*m4{cm^^ 

yxy7Vs T (CPU 2 1 4 ^EUttfcSVMS— ' »^H*t 
bilfcRAM (C^l^TV^^'' v ST w -e 

v^tTOftffliffiv s ^^^yxy Tv SP hr-r 
y rcy rv ST oW<DMp«^yxy rv SPT tc* br 

Ur^4 0 6) o r<OSItt0 3(C*5V^TttA V 
^ffiS-TSo tf:^ot, ^y ^ M^lcA^LfcWEV 
sSr^^^yrVsplixhTL (^7 5'7 ( 4 0 7) . 

^co^^yxyrv SP <Dftmfrb±M* ^ y ^ y r v 

JEEV S Sr* ^ fOtffltffiVs ^«l®-rS<0"C& 

£ c — ±|ERAM*>5VMiROM(ctt«SC«|Rlft:^ 

^b^^^^4 1 7) . mvtvit^— •7;u$ : &misxm 
mmmzft? (^7^4i8^7^4i9) 0 

[0 0 2 7] W:, B4tSLfcf- ^SrE! 5 tcg<5 



#9B¥5 - 2 4 1 4 7 7 

6 

§'J^£rWV\ Witf0 5©f- ^/VO^^tbS 1 0 0 
l®«j^{t?>jxTfct)5£SEA^mffi^i«< 

[0 0 2 8] @4(07D-f^ ftr-^V 

2jW«*&jh,Si:. lSSJ«fSt5CPU2 14iir 

4 <E>!7 n — h©^T77 P 4 1 8 (C^ot^T 

ma-f z&mmm t Th<tu/h*v 

[0 0 2 9] JW±|ftW bfc X 5 #Jfe&fe#!Hc itttf, 

««t»*ic j; o xmjz&&m vtcm&x t> * - ? 

^y v hi»o«a«Eto*0BaBBfii^c>«F^-t-sr k k 
vti<ox, &±<D£?ti:mm&*:<o&imnm*i&Ti$i£ 

[0030] m^mmm> ^m<Dm~mmm 
[0031] *njfi«w:. ft«r» 213 ommmm&c 

pu2i4-e£8tsr^(-«J;9> ^^c*fjcSbfc«U 

W"t^fc^O^£ESfei6 0 1&T^6 o 2*«rtfe*urv^ 
[0 0 3 2] tttUIKEEttH 7 \z.7jk~t X b KAfflf* 213 
BI7coJ;5^A*mSbV IN ^v IN0 co^#o#tto 

*5itHt, c p u 2 i 4 (a o tttffl Lfcit ttti/i 
ttimi£(cs<5v^TA^«jE^*6^i-^ n t z>o 
[0 0 3 3] *3IJKW^J:tttf, ^^v^WtsiisrtS 
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[0 0 3 4] 

^gWSEff 3M&£fflV^S .fc 5 icLfcitci: 9 , =>^ hT 
[B2] m&1KaWll£^gt&tftt&fttti#a:<D* 



[03] B12 0|lI8Slc*5(tS3gMtA^«ff ttfeWttffii 

[04] Bimm<ommmm^mRxfmm^tta^miiii> 

[05] .Bl««©»A*!W^»;fcSCPUfcJ:o-cJ8 

-So 

[0 6 ] &&m<om—^mmm<DM9mf$.*m-rm-e 
[0 7] sr^g-CT 1 — zf/vb bTfflv^e>nstfewmff 

£ tH»H3*».tJ«*StA*«m t o|8#Sr^:i-0t?fc So 
[0 8] «3fcWS6«(D«l««|jiSr*-rH-e«>i. 
[^©f&W] 

201 mmmm. 

2 0 5 (^ffi^S) 

214 cpu (iftffiDfa, meEttm^a) 



[0i] 




[0 2] 
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